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4 PREFACE

from Cunningham’s Manual of Practical Anatomy,
all of which I have had occasion to modify more or
less for the purpose of showing the relations of the
glands. With these exceptions, however, all the
diagrams have been made from my own prepara-
tions in the dissecting room, and the glands therein
shown represent the mean of a large number of
dissections made during the time I have been
working at the subject.

The bodies examined have been almost entirely
adults of forty years of age and upward, but a
considerable number of full-term infants have also
been examined. The diagrams, some of which were
drawn from photographs taken by Mr. E. H. Har-
nack, are purposely made as simple as possible, at
the same time I have endeavoured not to sacrifice
accuracy of detaill for clearness. I have much
pleasure in acknowledging my indebtedness to Mr.
Keith for many valuable suggestions, and for the
trouble that he has taken in overlooking the dia-
grams, and correcting the proof sheets.

If this small work (the imperfections of which
I am fully conscious of) should help to stimulate
students to increased efforts in determining for
themselves the position of the glands, and should
lead them to appreciate the importance of so doing,
the object for which it has been written will be

accomplished.
CECIL H. LEAF.
WIMPOLE STREET, W.




INTRODUCTORY

Ix the description of each of the diagrams I have
classified the glands as far as possible into groups.
This plan, though frequently somewhat arbitrary,
has the advantage of being convenient. To some of
these groups new names have been introduced ; and
though there is an objection to the use of new
names, yet it is hoped that those selected may
indicate, with sufficient accuracy, the positions
occupied by the different groups of lymphatic
glands.

Though no attempt has been made to indicate
the course taken by the lymphatic vessels, which m
general may be said to accompany the veins, yet I
wish to suggest a method of injecting them, by means
of which they may be rendered so distinct that they
can readily be dissected out. Hitherto nearly all
the experiments which have been performed with
this object have been made with either mercury or
various colouring matters. The great objection to
the former, as Sappey long ago pointed out, consists
in the fact that if a vessel is accidentally pricked,
the mercury leaks out and all trace of the vessel
quickly disappears. The method by subcutaneous

injection of colouring matters cannot be relied upon,
[



6 INTRODUCTORY

because it is most difficult to insure the point of
even the finest injection syringe passing into a
lymphatic vessel ; this method, moreover, presup-
poses an exact knowledge of the course taken by
these vessels; but this is just the point which the
experimenter wishes to determine. Colouring mat-
ters, moreover, are unsatisfactory because they
stain the surrounding tissues as well as the vessels.
Formalin is the fluid which I have lately used
almost exclusively. This was introduced into the
London Hospital by Mr. Keith as a means of hard-
ening and preserving the relations of the viscera in
the human subject. Formalin is the commercial
name of a saturated aqueous solution of 40 per
cent. of formic aldehyde. For the objects for
which it was introduced, and for rendering the
dissection of the lympathic vessels possible, it is
undoubtedly of very great value. The first experi-
ment made with this object was performed nearly
two years ago on a collie dog which, on account of
its poaching habits, had to be shot. An inecision
was made into the dorsum of the tongue, into which
the rounded nozzle of a syringe was passed; the
nozzle was perforated by six or seven small holes;
round the nozzle the lips of the wound were secured
as tightly as possible. The syringe was filled with
Stephens’ ordinary blue-black ink, which was then
injected. To effect this, however, very considerable
pressure had to be used on the piston. On dissect-
ing the submaxillary region of this dog several of
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the lymphatic vessels were found to be well stained
and appeared quite distinet as bluish-black threads ;
<ome of the submaxillary glands were also par-
tially stained. In the next experiment the super-
ficial epidermis of the balls of several of the toes
was seraped off and the open mouth of a syringe
filled with the ink pressed firmly against the sub-
jacent tissues. The piston was then forced down
and the ink slowly disappeared. On dissection two
lymphatic vessels were easily traced up to one of
the deep inguinal glands which was well stained.
From this the lymphatic vessels were further traced
to the lumbar glands, three of which were found to
be deeply stained. From the toes also two other
vessels were traced up to a gland which was found
to be lying underneath the gluteus maximus. This,
too, was deeply stained by the ink. In both these
experiments therefore, it was found that by using
great pressure the lymphatic vessels could be ren-
dered quite distinct. After some time, however,
it was noticed that the ink stained the surrounding
tissues as well as the vessels. It had apparently
percolated through the latter into the former.
Experiments similar to those made on the dog
were made on the human subject, but they ended
in a complete failure. This was probably due to
the fact that the subjects operated on were not
perfectly fresh. The idea was nevertheless enter-
tained that it would be quite possible to inject the
Iymphatic vessels in a cadaver, even if not absolutely



8 INTRODUCTORY

fresh, by passing through the vascular system an ex
cessive quantity of formalin under a very high pres-
sure; therefore into hoth the internal jugular vein
and common carotid artery of a subject aged forty-
five years, eleven gallons of the formalin solution
(one part of formalin to seven parts of water) and
about two pints of spirit were mjected from March
24th to April 24th, the object heing to use so much
pressure that some of the excessive amount of fluid
would be bound to find its way into the lymphatic
vessels. The right inguinal region of this subject
was dissected on April 25th. The glands here were
found to be large and very hard, and on pulling
them from their bed the vessels passing to and from
them could be distinctly seen as somewhat semi-
transparent whitish cords. Diagram 1 represents
some of the superficial inguinal glands and their
vessels as seen in dissection. A vessel (L) passing to
one of the vertical set of superficial inguinal glands
18 there shown. This was traced down the thigh
for nine inches. Had it been possible to thoroughly
dissect out all the other vessels, some of which
were larger than this one, they could undoubtedly
have been traced very much further down the limb.
All the vessels shown in the diagram passing to the
superficial inguinal glands were traced down for at
least six inches. The only other parts of this subject
which I have yet had an opportunity of dissecting
are: (1) the mesentery; and (2) a small portion of
the pelvic region. In the former, the vessels could




INTRODUCTORY 9

fairly easily be traced from the intestinal wall to
the nearest set of lymphatic glands. In the latter,
lymphatic vessels could be seen passing t"rum. a
oland which lies transversely over the termination
of the external iliac artery to end in a group of

Diagran 1.

Dissection showing two of the superficial ingninal glands with
their lymphatie vessels and veins,

glands situated close to the bifurcation of the
common iliac artery. By this method of injection

the lymphatic vessels are probably rendered dis-
tinet by two processes. In the first, some of the
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formalin solution undoubtedly passes straight into
the lymphatic vessels; the greater part, however,
does not, for had it done so these vessels would be
found fully distended and the beaded appearance
due to the presence of valves quite distinct; this,
however, except in the thoracic duet, was mnot
noticeable. TIn the second process what takes place
18 probably as follows : The greater part of the
formalin solution escapes into the surrounding sub-
cutaneous tissues. This is proved by finding these
tissues bathed in the fluid; this fluid by hardening
and drying up the fat in which the vessels are
embedded and by hardening the vessels themselves
from the outside thus renders them distinct.
Diagram 1 brings out an important fact, and that
18, that a communication exists in the inguinal
region—at any rate, between some of the lymphatic
trunks and the smaller veins. In this dissection
the vessel I was traced down the thigh for six
inches. It had no naked-eye resemblance to a vein;
its walls, like the other lymphatic vessels, were
white. This vessel terminated by three branches,
two of which passed straight into the gland, while
the other terminated in a small vein which on dis-
section was found to be a tributary passing into the
circumflex iliac vein. Sections were taken of the
vein at V and of the vessel I/. In the former the
walls were found to be very thick, the various coats
distinet and sharply marked off from each other.
The vessel on transverse section was quite round,
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while blood was seen in the interior. The thickness
of the walls giving the vessel the appearance of an
artery was undoubtedly caused by the excessive
amount of formalin used for the injection. On
examining the vessel L/ under the microscope 1t
was found that the walls were much thinner, that
the lumen was oblong (not round), and that the
various coats were not nearly so distinct or so well
marked off from each other as they were in the
veln.

Diagram 2 represents a preparation taken from
another subject which had been injected with the
usual amount of formalin solution (four pints). For
preserving this gland with the lymphatic vessels 1
am much indebted to Mr. E. J. Wyler of the London
Hospital. In this case some of the lymphatic ves-
sels were found unusually distinet. In the diagram
the two veins which came from the lymphatic gland
were traced to one of the tributaries of the deep
external pudic vein. Besides this there was a ves-
sel (I/) also coming from the gland which was
found to end in the long saphenous vein. This vessel
presented the same naked-eye appearance as the
vessel I/ of Diagram 1. It exactly resembled a
small thoracic duct. Though the lumen was larger
than that of either of the veins, yet the thickness of
its walls was only about a third. Several micro-
scopical sections were made. They showed that
the various coats were neither so thick nor so
sharply defined as was the case in the veins.
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16 THE SURGICAL ANATOMY

glands lying on the insertion of the sternomastoid
to the mastoid process. In the adult this small
group, like the preceding, is frequently absent ; in
the infant it is usually well marked and often
represented by one large gland lying in this
situation. This group is shown in 4.

C. Preauricular or Parotid. Two to six small
glands which lie more or less embedded in the
substance of the parotid—the more superficial are
sitnated under the parotid fascia immediately in
front of the tragus, the rest deeper down. In the
feetus these glands are often found quite in the
lower part of the parotid. Both in the feetus and
adult this group is very constant,

D. Submawillary. (@) This group consists of two
to six glands extending along the lower border of
the jaw from the symphysis to the angle. Of
these the more anterior rest on the mylohyoid
muscle immediately beneath the mandible, the
more posterior are embedded in the submaxillary
gland—one or more large glands being found be-
tween the submaxillary salivary gland and the
hyoglossus muscle. The glands situated nearer
the angle are larger than those situated more
anteriorly : the former can generally be felt in
health, the latter never. In removing the glands
in this region for epithelioma of the tongue, the
submaxillary salivary gland must be well examined
both on its superficial and deep aspect. Unless
this gland is pulled well down and outwards from




OF THE LYMPHATIC GLANDS 17

under cover of the jaw, those glands situated near
the angle may escape detection and consequent
removal. 4.

(b) Tmmediately beneath the symphysis between
the two anterior bellies of the digastric, a small
gland—the submental—is occasionally found, and a
larger one—the suprahyoid—lying further back,
immediately above the hyoid bone; both these le
close to the medium raphé of the mylohyoid muscle,
and are somewhat inconstant. The latter gland 1s
often found enlarged from superficial sores about
the lips; its position above the hyoid bone should
be remembered, because an enlarged thyrohyoid
bursa, with which it might be confounded, will be
found projecting below that bone.

B. Anterior Jugular. One to three small glands
are occasionally found lying over the anterior
jugular vein; most usually, however, they are
absent. Testut mentions one or two small glands
which lie over the cricothyroid membrane, which he
terms praelaryngeal.

F. Buccinator. One or more glands have been
deseribed which lie on the buccinator muscle, but
their presence is most inconstant.

G. Internal Mawillary. Quain describes a few
glands which follow the course of this artery
beneath the ramus of the jaw. They are only
exceptionally present. The only member of this
group which I have yet observed was one which I
found behind the frontal process of the malar bone,

B
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THE LYMPHATIC GLANDS OF THE NECK.

IN nearly all the text books of anatomy the glands
of the neck are divided into two chief groups, viz.,
Superficial and Deep. The distinetion, however, is
artificial and incorrect, because (1) the superficial
glands are rarely present. (2) There are a certain
number of glands which lie along the posterior edge
of the sternomastoid which cannot strictly be re-
legated to either group. (3) All the glands of the
neck are deep in the sense that they are embedded
i some part of the deep cervical fascia.

The following may be distinguished :—

1. Sternomastoid. This group, both in the feetus
and adult, is most constant; it is represented by
eight or more glands, varying in size from a pea to
an almond, which lie along the posterior edge of the
sternomastoid muscle. In the upper part of the
neck the glands lie partially under the muscle, and
partially project into the posterior triangle; in the
lower part, they lie almost entirely under the
muscle and join the internal jugular set: one is
frequently found lying between the two heads of
the sternomastoid muscle. A.

2. Imternal Jugular. Six to twenty large glands
whioh follow the course of the internal jugular vein.
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In the adult these glands, which are nearly always
well marked, are in the feetus poorly represented.
Belonging to this group is one large gland which
lies behind the posterior belly of the digastric; it
partially rests on the internal jugular vein, being
found in the angle between this and the common
facial vein ; so constant is it in position that anato-
mically it might well be called the jugulo-digastric
gland. It is shown in 4 and B. The former
diagram shows its relation more especially to the
sternomastoid, underneath which 1t lies almost en-
tirely ; the latter its relation to the common facial
vein. In health this gland is not readily felt; in
certain affections of the tonsil and back part of the
tongue, however, it becomes greatly enlarged, and
then can be readily felt, owing to the fact that it
then comes to project comsiderably in front of the
anterior border of the sternomastoid. The centre
of the gland is usually situated half an inch below
and somewhat internal to the angle of the jaw.
In the usual deseriptions no distinetion is made
between the internal jugular and sternomastoid
groups, both being included under the common
name of deep cervical.

Included in the internal jugular group there are
three or more glands which are very constant in
position ; they lie over the insertion of the splenius
capitis muscle, entirely under cover of the upper
end of the sternomastoid ; they surround the spinal
accessory nerve before it perforates the sternomas-

— . R —
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OF THE LYMPHATIC GLANDS 2T

toid; so intimate is this relation that it is usually
impossible to thoroughly expose this part of the
nerve unless these glands are entirely removed.
Enlargement of these glands would seriously com=
press the nerve against the transverse process of the
atlas. B.

The remaining glands of this group lie for the
greater part on the outer side of the internal jugular
vein, and are in close relation to the cervical plexus
as it rests upon the levator anguli scapul® and
scalenus medius. B.

3. Posterior Triangular. This group consists of
four or more glands which may be large, but are
usually small: they lie on the splenius and levator
anguli scapulae. Some members of this group
are nearly always present. A.

4. Omohyoid or Supraclavicular. Three to six
glands lying on the omohyoid muscle or in the sub-
clavian triangle. They are somewhat inconstant in
number, and owing to their deep position can never
be felt unless they are enlarged. Mascagni, in his
classical work on the Vasi lymphatici, has a good
diagram (Tab. XXVI. Fig. 1) in which he repre-
sents some of the lymphatic vessels passing from
the inner, anterior, and upper aspect of the chest
wall to the supraclavicular glands. It is no um-
common experience in certain, usually advanced,
cases of malignant disease of the breast to find
these glands much enlarged; if this is the case,
anything in the nature of a radical operation is
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ccu.ntracindica,ted, because this enlargement points
with certainty to the fact that the adjacent pectoral
muscles and thoracie walls have become infected.

9. Retropharyngeal. Two oval glands are some-
times found lying on the rectus capitis anticus
major—one on either side of the middle line : they
lie above, and internal to the glossopharyngeal
nerve as 16 hooks round the stylopharyngeus muscle.
Should these glands suppurate they give rise to a
retropharyngeal abscess.

The remaining glands found between the trachea
and cesophagus will be described later on.

Some small glands, four to six in number, usually
termed superficial, have been described by nearly
all anatomists as following the course of the ex-
ternal jugular vein, and lying on the face of the
sternomastoid muscle. These glands, however, are
very rarely seen in the dissecting room, but it does
sometimes happen, more especially in the foetus
and in children, that a few glands belonging to the
mastoid group previously deseribed may reach
lower down than usual, to about the level of the
lobule of the ear, but in the adult this is most
unusual. On the other hand, it is by no means
uncommon to find eclinically a chain of enlarged
glands which maps out fairly accurately the course
of the external jugular vein; this may be ac-
counted for by the fact that in such cases there
is either an actual increased formation of glandular
tissue, or else that some members of the parotid,

P— T e 2
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sternomastoid and supraclavicular glands, by llzre-
coming enlarged and overlapping the muacl.e, give
the impression of a chain of glands following the
veln.

Though some of the glands of the head and neck
are situated mearer to the surface than others, yet
they are all deep in the sense that they are
embedded in some part of the deep cervical fascia,
and for this reason it would be better to discontinue
the terms Superficial and Deep. By a reference to
C, which represents a transverse section taken across
the upper part of the neck of a feetus, the relation
of the lymphatic glands to the deep cervical fascia
may be seen. This fascia is attached to the ex-
ternal occipital protuberance and superior curved
line and to the spines of the cervical vertebre ;
from these points it passes forwards, enclosing the
trapezius muscle, after which it sweeps across the
posterior triangle of the neck (p t) and then forms
a sheath for the sternomastoid muscle (s h). Asit
crosses the posterior triangle it gives off a reflected
layer (r I) on to the muscles which form the floor
of the posterior triangle (splenius, levator anguli
scapule, and scalenus medius) either in the layer
ptor i, or in both (they are to some extent ad-
herent to each other), the glands of the posterior
triangle are found embedded.

From the inner side of the sheath of the sterno-

mastoid muscle a layer (p ) passes over the
scalenus anticus muscle, and uniting with the pre-
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is easily performed, and in the dead subject gives
very satisfactory results, in so far as the glands
within the area of operation are freely exposed

and can be entirely removed :(—
A vertical incision 1s made midway between

the anterior and posterior of the sternomastoid,
commencing about the level of the lobule of the
ear and carried downwards to the centre of that
muscle. From the upper part of the first a second
incision is made, which at first passes directly
backwards for an inch, and then downwards, fol-
lowing a line half-inch posterior to the anterior
border of the trapezius muscle. The skin being
well reflected, the sheath of the sternomastoid is
exposed and divided along a line following the
first incision. Before the sheath is opened at the
lower part the great auricular nerve and external
jugular vein will be easily recognised—both must
be preserved. The sheath is now peeled off the
posterior and under surface of the muscle, which
18 now to be hooked well forwards. From the
whole of the upper part of the floor of the
posterior triangle the cervical fascia is now cau-
tiously peeled off. It is best to commence at the
edge of the trapezius, and divide the fascia be-
low. As the fascia is being peeled off, the spinal
accessory merve must be looked for: if it is not
well isolated there is a strong probability that it
will be accidentally divided. The spinal accessory
nerve enters the sternomastoid about one inch



26 THE SURGICAL ANATOMY

below the mastoid process emerges from the pos-
terior border about its centre, and then disappears
under the trapezius on a level with the sixth or
seventh cervical spine (Godlee).

The sternomastoid is now partially divided by
a cut made transversely from behind forwards,
on a level with a point one inch below the level
of the lobule of the ear. By pulling the now par-
tially divided muscle still further forwards, the
surgeon can easily see the posterior belly of the
digastric, the bifurcation of the common carotid
artery, and the hypoglossal nerve. The glands
lying over the internal jugular vein are well ex-
posed. The fascia running under the sternoma-
stoid 18 now divided as close to the vein as is
consistent with safety, and the whole of the cervical
fascia, which has thus been isolated is removed,
together with the glands contained in it; these
may be found to number twenty-two or more. The
only difficulty in this operation lies in avoiding
the spinal accessory nerve. The small occipital
nerve and some of the descending cutaneous
branches of the cervical plexus will probably be
cut through, otherwise no important vessels or
nerves will be injured.

In the lower part of the posterior triangle a
similar operation on the dead subject, in so far
as the glands are thoroughly removed, gives ex-
cellent results, but on the living greater risks would
be run, for (1) the glands lie relatively much
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OF THE LYMPHATIC GLANDS 20

either on or olose to the lower surface of the
thyroid gland.

Thoracie. The Thoracic glands are here classi-
fied, as is the most usual custom, according to the
spaces in which they are found. The following
groups are met with:—

1. Superior Cardiae. This group may be taken
to include those glands situated between a line
drawn from the highest point of the first part
of the subclavian arteries above, to the base of
the heart below. In this group are—

(a) Three or more small glands which follow the
phrenic nerve and internal mammary artery ; they
are situated close to the origin of the artery from
the subclavian, and lie on the pleura. After the
nerve has crossed to the inmer side of the artery
they lie to the inner side of the nerve: as a rule
these glands do not extend lower down than the
level of the root of the lung, and often not as
far as this.

(b) Three or more glands lie in close relation
to the first part of the subclavian artery on either
side; they are usually found between the artery
and the pleura.

(¢) Several glands are situated between the left
innominate vein in front, and the innominate, left
common carotid and subclavian artery behind.
These are constantly found, especially between the
left common carotid and subclavian arteries; and
vary in size from a pea to an almond. In addi-
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OF THE LYMPHATIC GLANDS 31

are grouped round the roots of the lungs. This
group consists of large glands, which for the most
part are wedged in between the pulmonary artery,
bronchi and pulmonary veins. It is not unusual
to find two or more glands entirely in front of the
roots of the lungs: the actual size and number
of these glands are by no means constant. Three
or more large glands are usually found lying on the
upper surface of the right and left bronchi: they
are more numerous in the former than the latter
situation. These, as well as the superior cardiac
glands mentioned in the previous section, are seen
in A.

Fig. B shows three large glands situated on the
posterior surface of the pulmonary artery, while
below, two glands are seen lying behind the peri-
cardium—belonging to the cesophago-pericardial
group to be described later on.

Fig. ¢ shows two large glands which are con-
stantly found immediately below the bifurcation
of the trachea; they are sometimes replaced by a
single larger gland. Dr. Frederick Batten, in the
St. Bartholomew’s Report, vol. xxxi. page 183, has
pointed out that in children the glands most liable
to tubercular infection are those situated under
the bifurcation of the trachea, and he mentions
the fact that they have sometimes been found to
ulcerate into the right bronchus. In four cases,
moreover, he found that the same caseous gland
which had ulcerated into the right bronchus had
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Fig, V.

The glands of the thorax previously mentioned
are here shown on the left side; the heart and that
part of the diaphragm which has not been cut away
are pulled to the right side. It will be seen that
the glands between the innominate, common carotid,
and left subclavian artery are particularly large.
The exact position of the gland under the transverse
arch, lying in the angle between the pulmonary
artery and ductus arteriosus, is shown ; whilst its
intimate relation with the left recurrent laryngeal
nerve is also seen. Three of the posterior medias-
tinal glands are represented lying between the ceso-
phagus and posterior aspect of the centre of the
pericardium. Two glands are also shown lying on
the lower end of the pericardium. The intercostal
glands are shown, but none were present in the
sixth, seventh, eighth, ninth or tenth spaces.

Fie. VI.

6. Sternal. This group is sometimes entirely
absent. In others it is represented by sixteen or
more glands. Those most constantly present are
found in the upper three spaces; they rest on
the inner aspect of the internal intercostal muscle
in close relation to the internal mammary artery,
and to its perforating, anterior intercostal, and ster-
nal branches. In the fourth and fifth spaces the
glands are frequently absent; if present they may
be found lying either on the costal cartilages, or on
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mencement of the subscapular vein as it rests on the
serratus magnus,.

2. A few glands lying along the lower border and
costal origin of the pectoralis minor. Very occa-
sionally one or more glands may be seen between
the pectoralis minor and major.

3. A gland called the Cephalic is found in the
groove between the pectoralis major and the deltoid ;
1t may lie immediately below the clavicle, or 11 inches
lower down to the outer side of the axillary vein.

The central group of glands is shown in 4; the
remaining groups in C.

By a reference to B it will be seen that the
pectoral fascia is attached above to the clavicle, and
then forms a sheath for the great pectoral muscle,
while below it blends with the axillary fascia—a pro-
cess passing from the front to the back of the sheath
separates the clavicular from the sternal portion of
the muscle.

The lymphatic glands and vascular structures of
the axilla are contained in a four-sided pyramid of
connective tissue, the blunt apex of which is con-
tinuous above with the fascia descending from the
posterior surface of omohyoid behind the clavicle.
Hxternally it 18 attached to the axillary vein; pcis-
teriorly it rests on the subscapularis; internally it
becomes continuous with the fascia covering the
serratus magnus, while its base is formed by the
axillary fascia; the conmective tissue which forms
the pyramid is loose and areolar.
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A much thicker and better defined portion of this
four-sided pyramid, known as the suspensory lig:'a-
ment, may be regarded as forming 1ts anterior
surface. This, as shown in B, is attached to the
clavicle above, enclosing the subclavius muscle ; 1t
forms a sheath for the pectoralis minor, and lower
down blends with, and slings up, the axillary fascia :
before doing this, it frequently opens out, and with
the axillary fascia forms a little pocket in which
the central group of glands lie embedded.

The axillary fascia frequently presents an opening
which is very similar to the saphenous opening of
the thigh. This was originally described by Poirier.!
Over this opening and to its margins a quantity of
fat is found, in which lie embedded the group of
glands, to which, seeing that it lies midway between
the anterior and posterior folds of the axilla, the
name of Central is given. The opening is in
some cases represented by much attenuated fascia
stretched between stronger bands; in some cases
1t 18 absent altogether. This Central group bears
a somewhat variable relationship to the axillary
fascia, more or less dependent upon the presence or
absence of this axillary opening. If the opening is
present, the glands are found in the fat in and
around the margins of the opening, or in the pocket
as above described; the opening frequently trans-
mits the intercosto-humeral nerve and long thoracic
vein, both of which, as they emerge through the

' Le Progrés Médical 1888, pp. 68-71.
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fascia, but also because in it are found embedded
the infraclavicular, pectoral, and some part of the
subscapular group of glands; this relation is shown
in B. In this figure, which is diagrammatic, the
opening up of the suspensory ligament forming the
pocket above described is seen, and within it 18
enclosed the Central group of glands. The sub-
scapular group is seen resting partly on the axillary
fascia, and partly on the lower end of the suspen-
sory ligament, the pectoral and infraclavicular
group are also shown—the former, behind the pec-
toralis minor, the latter between it and the clavicle.

This description of the suspensory ligament,
and its relation to the lymphatic glands, holds good
iIn most instances. In some cases, however, a
quantity of fat is found between the posterior
surface of the pectoralis minor and the suspensory
ligament, and in this fat the pectoral glands may
be embedded. In other cases the suspensory liga-
ment, in addition to sending a well-marked process
which helps to form the sheath for the axillary
artery, 1s connected by loose fat with the pectoral
branches of the acromio-thoracic artery, and in
this the pectoral group of glands may be embedded ;
the part which actually forms the posterior part of
the sheath of the pectoralis minor being in these
cases 80 thin as to be almost imperceptible.

In Fig. IX. the relation which the suspensory
ligament and axillary fascia bear to the lymphatic
glands is represented as seen in dissection. It will
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To the above rule, however, three exceptions
must be made.

(a) Tt occasionally happens that one member of
the subscapular group projects considerably back-
wards, in which case the gland, which is often quite
small, can only be seen when the back is dissected ;
it is then found between the teres minor and infra-
spinatus musecles. Should this gland be present it
would not be removed by the above operation.

(b) Some members of the infraclavicular group
may be found lying to the outer side of the axil-
lary vein; this is not usually the case however,
but if it were so, and as the suspensory ligament
must be stripped off the inner side of the vein, it
18 obvious that these glands would remain behind.

(¢) In all cases the cephalic gland (which in A4
18 represented in both of the positions it may pos-
sibly occupy) would be unaffected by the operation,
but 1t could easily be removed separately.

In order to insure the removal of the suspensory
Lhgament in ‘one piece it is necessary to remove
with it the greater part of the pectoralis minor,
because this muscle is so adherent to that part of
the ligament which forms a sheath for it.

The amtecubital glands (A) are variable in num-
ber; frequently none are present. Most usually a
small gland 1s found 11} inches above and slightly
to the outer side of the internal condyle ; this is of
all the antecubital glands the most constant, Often
a gland is found below this, & to 1 inch above the
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Theile and Blandin noted the presence of glands
lying superficial to the axillary faseia, while Testut
denied their presence as a normal condition ; there
is no doubt, however, that the glands which in the
above description are called (lentral, do often lie
superficial to the fascia, but in a great many cases,
however, they cannot be correctly described as
being either superficial or deep to it; as they he
in the loose fat about the axillary opening, and it
is often found that one half of a gland belonging
to this group projects on the deep, while the other
half projects on the superficial aspect of the fascia.
Hence the discrepancies in these two accounts can
be easily reconciled.

Testut gives an excellent description of the
axillary glands. He says, “The glands of the
axilla are placed for the most part in front of and
internal to the artery and vein; along the length
of these vessels a true chain is formed, which ex-
tends uninterruptedly from the inferior border of
the pectoralis major to the outer border of the
first rib. Independently of these glands, which
might be termed satellite glands of the artery, one
constantly meets with two other groups, viz., Antero-
mternal and Posterior.”

“Antero-internal (which correspond to those
glands which are deseribed as being somewhat
inconstantly found at the inner and lower border
of the pectoral muscles) are buried in the internal
or thoracic side of the axilla, in the lower part of
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of these glands are found between the greater cur-
vature and upper end of the transverse colon, but
some lie over the transverse colon and some extend
slightly below its lower border. It is mot usual,
however, to find such a number of glands in this
situation. The glands in both these groups, 4 and B,
may become extensively affected in cases of carci-
noma of the pylorus.

(. The lymphatic glands of the Spleen and Pan-
creas consist of three groups of 4-5 large glands
which follow the course of the splenic artery. These
are situated immediately behind the upper end of
the pancreas. This group is very constant.

D. Four or more smaller glands situated in the
hilum of the Spleen. Some of the lower members
of this group are situated close to the commence-
ment of the left gastro-epiploic artery, but they do
not follow the course of that artery for any dis-
tance along the great curvature of the stomach.

B. Two or more glands lie to the left-hand side of
the superior mesenteric artery as it descends between
the head and what is known as the lesser pancreas.
This artery, in addition to the inferior pancreatico-
duodenal branch, which is given off in front of the
third part of the duodenum, often gives off two
branches ; these run outwards in the form of loops,
from which twigs are distributed supplying the
head of the pancreas and duodenum. It is between
the twigs formed by the lower of these two loops
that two or more small lymphatic glands are usually
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glands are often found lying on the inner borders
of the ascending and descending colon.

The glands of the meso-sigmoid are arranged in
precisely the same plan as in the rest of the large
intestine; not more than four to ten are usually
present, but the actual number varies considerably.
In the case of the meso-rectum one or more may be
present, but most usually they are absent altogether.

Fie. XV.

A. The glands of the jejunum and upper part of
the ileum are found for the most part between the
primary loops of the vasa intestini tenuis. These
glands are usually of large size, and are directly
continuous with the vasa intestini tenuis group
mentioned in the previous section.

In addition it 18 most usual to find two or three
small glands lying on the anterior surface of the
upper end of the jejunum. Also, scattered through-
out the mesentery of the jejunum and upper part
of the ileum, there are small glands situated between
the secondary and tertiary loops of the vasa
intestini tenuis, but in this part of the gut these
latter glands are never so numerous or so large as
those found between the primary loops, and fre-
quently they are very scanty.

B. As the gut is traced towards the ileoccecal
regions the lymphatic glands diminish very much in
size and actual number; those which are found are
situated not so much between the primary as be-
tween the secondary loops of the vasa intestini










OF THE LYMPHATIC GLANDS 61

tenuis. Towards the lower end of the ileum one or
more glands may be frequently found lying be-
tween the terminal branches of the iliac branches
of the ileocolic artery. They are situated a quarter
of an inch above the upper margin of the gut.
A S S

Mascagni, Tab. XV., represents the majority of
glands lying within the primary loops of the vasa
intestini tenuis.

In Quain’s Anatomy, Vol. IIL., Part ITI., the
glands are thus described : “ The mesenteric glands
vary in number from 130 to 150 or more. They
are seldom larger than an almond; they are most
numerous in that part of the mesentery which
corresponds to the jejunum, and except at the lower
end of the ileum they are seldom found closer to
the intestines than 11 or 2 inches. The largest are
placed round the trunk of the superior mesenteric
artery, but the greater number lie within the loops
formed by the vessels between the layers of the
mesentery, becoming smaller and increasing In
number as they are nearer to the intestines.”

From dissections, however, it would appear that
the number of mesenteric glands varies within wider
limits than here deseribed : 1t being very common
to find not more than 40 or 50. Moreover, it will
generally be found that the glands diminish, not
only in size but also in number, as they are traced
downwards, and as described above; some usually
lie close to and over the upper end of the jejunum.
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origin of the deep epigastric artery. In the feetus
two or three small glands are frequently found
following the course of the artery on to the posterior
portion of the abdominal wall. Buf these are
absent in the adult.

B. Obturator. This group is termed obturator
since it consists of two to four oval glands which lie
between the external iliac vein and the obturator
nerve. In some cases these glands form a regular
chain extending from the femoral ring to the
common iliac bifurcation group. Sometimes the low-
est member of this group is found projecting
through the crural camal. The relation of this
gland to Gimbernat’s licament is important, since
from its position it is clear that if it should become
enlarged it would give rise to a tumour, occupying
a position similar to that of a femoral hernia; and
cases have been recorded where this gland on be-
coming inflamed has caused symptoms identical with
those of a strangulated femoral hernia.

F. Internal iliac.—These are glands which are
situated in close relation to some of the branches
of the internal iliac artery. The most constant of
this set are :—

1. Gluteal. Two or more glands are very fre-
quently found on the gluteal artery, as this vessel
lies between the lumbosacral cord and the first
sacral nerve, before it passes over the upper border
of the pyriformis muscle to emerge through the
great sacrosciatic foramen. Included in this group
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Lucas and Championierre (Lymphatiques uterus, Th.
de Paris, 1870) have also described this gland as
being situated on the side and front of the uterus.

J. Rectovesical. One or two glands are some-
times found in the rectovesical, uterosacral, or
vesicovaginal folds of the peritoneum.

It will be seen that nearly all the pelvic glands
are in the closest relation to nerves, viz., the exter-
nal iliac group to the anterior crural nerve, the
obturator to the nerve of the same name, while the
gluteal, sciatic, and internal pudic, rest actually on,
or lie very close to, the first and second sacral and
the great sciatic nerves.

The lymphatic vessels from the external iliac
group pass both over and under the vessels to com-
municate with the obturator glands, which latter
receive a considerable number of those lymphatic
vessels which have passed through the femoral
canal. In advanced cases of carcinoma of the
rectum or uterus, the obturator, epigastric, and
external iliac groups become considerably affected,
and cedema of the legs often results. The fre-
quency of this occurrence is explained, not only by
the pressure which the affected glands exert upon
the external iliac vessels, but also by the fact that
the lymphatic vessels by reason of their passing
both over and under the external iliac vein, on be-
coming affected compress this vein in a ring-like
carcinomatous mass. The pain experienced in

B
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vein. By a reference to Fig. XVIL the position
both of the superficial and deep glands can be readily
understood. One or two glands are sometimes found
within the crural canal, but they are not constant.
In some cases the gland or glands found within
the crural canal are in direct continuity with the
obturator groug previously mentioned.

Mr. Keith has shown that in all animals, with the
exception of man, the glands of the inguinal region
do not consist of a horizontal and vertical set, but
are closely bound together in a web which repre-
sents Scarpa’s fascia. This web of tissue is present
in all mammals and amphibians, and serves the
double purpose of binding down the skins to the
groin and forming a mesentery for the passage of
blood vessels and lymphatics from the skin to the
deeper structures; the glands are contained in this
mesentery or web. He considers this structure in
man is represented by Scarpa’s fascia, but owing
to the great extension of the thigh on the body in
the upright posture, its position has become greatly
altered, and thus the vertical set of glands come
to lie completely outside Scarpa’s fascia, while the
horizontal set lie partially embedded in it.

In connection with this point, it should be noticed
that the attachment of Sarpa’s fascia to the fascia
lata 18 by no means definite. In the dissecting room
it 18 always difficult to say exactly where one ends
and the other commences. The best way to demon-
strate the attachment of Scarpa’s fascia is to insert a
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Fi¢. XVIIIL.—POPLITEAL GLANDS.

The popliteal glands in the adult are usually very
scarce, not more than two or three being present :
In the feetus and the child, however, they are more
numerous and better marked. They may most con-
veniently be divided mto superficial and deep.

The former consist of usually one gland the size
of a pea found in the superficial fascia and lying
over or in close relation to the internal popliteal
nerve.

The deep glands may be divided into two groups.

A. Intercondylar. These are two or three glands
found between the two heads of the gastrocnemil
muscles ; these lie on either side of the popliteal
artery, one is frequently found between it and the
* internal popliteal nerve.

B. Supracondylar. This group consists of one to
three glands which lie against the back of the femur,
and which are consequently deeper than those of the
previous group. One gland belonging to this group
is sometimes found quite close to the inner side of
the popliteal artery, partially projecting under the
tendon of the adductor magnus; the other two, if
present, are usually found in the angle which the
superior internal articular and superior external


















